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Tab. 1. 

A=a(a+b) B 


Ga(N0 3 ) 2 . 4H 2 0 

7. 2g 

Glycine 

300mg 

Na 2 S0 4 .10H 2 O 

11. 45 

Nicotinic acid 
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Resume 

The authors observed with carrot tissue culture that a single free cell develops 



ii i. m-itsm-wf & “k” wmcowm 1. 

JS-’-nodule-’-Stftl® (Steward et al.). 2. SjkSHSS-’-ffii! 
ijSH l iSfi8£ftjS!BBS04Mfc,-*pseudoembryo (Pilet). 3. 
F*9^-M8S -, 'K?lfeS^dJ'ffc—"adventive embryo (Reinert). 4. 
i@®l^lfi§S _> ’E?S(f ; .61)yJ‘(fc—’•“embryo” (Maekawa, et al). 

Fig 1. Schematic figure of the “embryogenesis” in 
vitro. The first arrow (1) shows the developmental 
course from a giant cell to a plantlet through a nodule 
or multicellular unit (Steward et al.). The second 
one (2) shows the course from a giant cell to a pseu¬ 
doembryo through a nodule (Pilet). The third one 

(3) shows the course from a single cell in the tissue 
to an adventive embryo (Reinert). The fourth one 

(4) shows the course from a single free cell to plantlet 
through the “embryogenic” course (Maekawa et al.). 
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into the “ embryo ” through a similar course to that of normal embryogenesis 
from zygote to plantlet, and should like to consider that two ways exist prin¬ 
cipally in the course of the embryo formation in vitro ; the one is the course 
from a giant cell to a plantlet through a nodule or multicellular unit and 
another is the course from one cell in the tissue or in the free state to an 
embryo through reminiscent of normal embryogenesis, as the schmatic figure 1. 

It is significant for plant phylogeny that there are remarkable similarities 
between these two ways and the embryogenesis in Paeonia, in which multinuclear 
proembryo and pleural primordia of embryos were reported (Yakovlev and Yoffe 
1957, Gave et al. 1961). Carrot has already lost these two respects from its 
life cycle. If this comparison is verified, the plant tissue culture from a single 
cell can be expected as strong tool to- detect many missing rings in plant 
phylogeny. 

Explanations to the plates VIII-IX 

PI. VIII. Formation of plantlets from the nodules (cultivated in the dark). 

1. Formation of colorless friable calluses (indicated by white arrows) from 
yellow calluses. 2. Root initiated by the differentiation of the nodule. 3. For¬ 
mation of shoots from the calluses. 4. Shoot-callus-root axis. At the lower end 
of the axis, roots are initiated, and at the upper end cotyledon-like leaves are 
formed. 5. Formation of the primary leaf. Two opposite leaves (at the center) 
are cotyledon-like leaves and the pinnate leaf with the long petiole between 
them is the primary leaf. 

PI. VIII. Nodule (BtHfrW)o 

1. Jt-fe callus callus (cl. f-callus ^E[Jtl'Tp'T) <Df^ 0 3. cl. f-callus 

frbOM 3. Callus (shoot) ©BfiSto 4. vchgLfc shoot- 

callus-root axis 0 <b 0 5- 

% o/c, 

5 >) o 

PI. IX. Developmental process from a single free cell to adult carrot (cultivated 
in the dark, except 9). 

1. Four-celled stage. 2. Two giant, suspensor-like cells (lower left). 3 & 4. 
Globular stage. 5. Appearance of the two “cotyledons”. Two protuberances 
at the upper left are primordia of the “cotyledons.” 6. Elongation of the “hypo- 
cotyl ”. 7. More advanced stage than 6. 8. Unfolded “cotyledons”. 9. An 

adult cor rot growing in the field, that originated from a single free-cell. 
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Figure and summary can be found in the cut on the cover and the explana¬ 
tion to it in the back. OKrt • 3 • 


□ Tanaka, R. and H. Kamemoto : Tabulation of chromosome numbers of 
■orchids pp. 45. The Japan Orchid Society, Kobe (1963, Jan.) HtflilJE • HL^# 
'41: 7 a 

Z-k&ftfrMiMtco Z*i*%m.L-cm-£tLlki><z>o Sf£©%©%f EMLX&ZCOX 

(#7Cp n n)o 


8 




April 1963 


Journ. Jap. Bot. Vol. 38 No. 4 


PI. VIII 


Formation of plantlets from the nodules. Further notes are at the end of the text. 


F. Maekawa, M. Takeuchi & H. Kato : 
“ Embryogenesis ” in vitro 




















Developmental process from a single free cell to adult carrot. Further explanations 
are at the end of the text. 
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